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HETEROCYCLIC COMPOUNDS 

This application is a reissue of U.S. Patent No. 4,849.432, 

issued on Julv 18. 1989. Another pending reissue application ..<.*„. » 

June6,l??4. formula (IV) 

The present invention relates to novel heterocyclic 

compounds, to processes for their preparation, and to 5 , ttV> 

their use as insecticides. * 

It has already been disclosed that certain cyancimino- Z—CH- NH— A— X l H 
substituted heterocyclic compounds are usefiil as inter* 

mediates for fungicidal, antidiabetic, viral uanquilizing wherein K\ A, Z and X 1 are as defined, are reacted 

or diuretic active substances (see DE-OS No. 2,205,745) io with compounds of the formula (V) 
and also as antiulcer agents (see DE-OS No. 3,409,801). 

c . Jc * • There havejjfij^nifound novel heterocyclic Ctf-Jh&dW-** (V) 

compounds of thetoimula (1) , . , „ . . 

wherem R represents a lower alkyl group or a benzyl 

R i /* A V 0) 15 group, or two R' groups may together represent a lower 

I f \ alkylene group having at least 2 carbon atoms and may 

2— ch— N X form a ying together with the adjacent sulfur atoms, 

II _ in the presence of inert solvents, or 

, N— CN ( c ) in the case where X in the formula (I) represents 

%g-g 20 the Broun 

f*1 wherein, R l represents a hydrogen atom or an alkyl * r 

5 group, A represents an ethylene group which may be 

U * substituted by alkyl or a trimethylene group which may . 

\j be substituted by alkyl, X represents an oxygen or sulfur — N— R a 

atom or the group ^ 

in which R 2 represents an acyl group which may be 
substituted, and for which casein the folio wing formula 

Q -n— r 2 or -ch-R 3 (VI) R2 fc replaced by the symbol R5. Compounds of the 

^ formula (lb) 

Q in which R 2 represents a hydrogen atom or an option- 30 

~i ally substituted alkyl, alkenyl alkynyl or acyl group, R i A ^ fib) 

and R 3 represents a hydrogen atom or an alkyl group, I f 

Q and Z represents an optionally substituted 5- or 6- mem- 2— CH— N NH 

's» bered heterocyclic group which contains at least two 11 

* hetero atoms selected from oxygen, sulfur and nitrogen 35 N— CN 

tej atoms, or an optionally substituted 3- or 4-pyridyl ... 

pi group. wberem R', A and Z are as defined above, are reacted 

" w The compounds of the formula (I) axe obtained by a wit }> compounds of the formula (VI) 

process in which 

(a) compounds of the formula (II) 40 R 5 -Hil (VT) 

wherein R 3 is as defined above, and Hal represents a 
f A *\ halogen atom, 

x in the presence of inert solvents and a base. 

|| 45 The novel heterocyclic compounds of formula (I) 

N ~ CN exhibit powerful insecticidal properties. 



wherein A and X are as defined, are reacted with com- Surprisingly, the novel heterocyclic compounds according to 
pounds of the formula (III) the invention exhibit a substantially greater insecticidal action ^ ^ r 

J0 {fat^udftose known from the aforesaid prior art, and in 
R i (IID particular the the compounds have extremely superior activities 

I { as insecticides against stinging and sucking insects typified by 

z-ch-m hemipterous insects such as aphids, planthoppers and leaihoppers, 

wherein R> and Z are as defined above, and M'repre- M which have attained resistance to organophosphate and carbamate 
senu a halogen atom or the gioup -OSOj-M* in 55 insecticides as a result of their long-term use. 
which M* represents a lower alkyl group or an aryl Among the compounds according to the invention, of 
group, the formula (I), preferred compounds are those in 

in the presence of inert solvent, if appropriate in the which 

presence of a base, or R 1 represents a hydrogen atom or a methyl group, 

(b) in the case where X in the formula (I) represents 60 A represents an ethylene group which may be substi- 
an oaygen or sulfur atom or the group tuted by methyl or a trimethylene group which may be 

substituted by methyl, 
X represents an oxygen or sulfur atom or the group 

-N-R* 65 

in which R 4 represents a hydrogen atom, an alkyl group — N— R 2 or — ch— R 3 

which may be substituted, an alkenyl group or an aJky- 
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1- (2-methyl-5-pyra2inylmethyl>2-cyanoiniinothiazoli- 
dine, 

l.(2-methyl-^thiazolylmethy])-2<yanoiminothiazoli- 
dine, and 

1 -( 1 , 2 r 5-thiaziazol-3*yl>2-cyanoiininothiazoHdine 4 

When in process (a) for the production of the com- 
pound of formula (I), 2-cyanoiminothiazoKdine and 

2- chloro-5-pyridylmethyl chloride are used as the start- 
ing materials, the reaction is represented by the follow- 
ing reaction scheme: 



II 



+ ci-^"^— CH 2 Cl 



J~V r 



N-CN 



the starting materials in process (b) for the production 
of the compound of formula (I), the reaction is repre- 
sented by the following reaction scheme: 



in which R 2 represents a hydrogen atom, a C1-C4 alkyl 
group which may be substituted by a substituent se- 
lected from halogens, C1-C4 alkoxy groups, C1-C4 
alkylthio groups and cyano, a C2-C4 alkenyl group, a 
C2-C4 alkynyl group, a pyridylmethyl group which 5 
may be substituted by halogen and/or methyl, a benzyl 
group which may be substituted by halogen and/or 
methyl, a formyl group, an alkylcarbonyl group having 
1 to 2 carbon atoms in the alkyl moiety which may be 
substituted by halogen, a phenylcarbonyl group which 10 
may be substituted by halogen and/or methyl, an al- 
koxy- or alkylthiocarbonyl group having 1 to 4 carbon 
atoms in the alkyl moiety, a phenoxycarbonyl group, a f~ 
C1-C4 alkysulfonyl group which may be substituted by HN 
halogen or a phenylsulfonyl group which may be substi- 15 
tuted by methyl, and R 3 represents a hydrogen atom, 
and 

Z represents a 5- or 6-membered heterocyclic group 
containing 2 to 3 hetero atoms selected from oxygen, 
sulfur and nitrogen atoms at least one of which is a 20 
nitrogen atom, or a 3-pyridyl group, the heterocyclic 
group and the 3-pyridyl group being optionally substi- 
tuted by at least one substituent selected from halogen . 
atoms, alkyl groups having 1 to 4 carbon atoms, alkoxy ™f» N-(2-ch 

groupi having 1 to 4 carbon atoms, alkylthio groups 25 and dimethylcyanodithioimtde carbonate are used as 
having 1 to 4 carbon atoms, haloalkyl groups havmg 1 
to 4 carbon atoms, haloalkoxy groups having I to 4 
carbon atoms, alkylsulfonyl groups having 1 to 4 carbon 
atoms, a cyano group and a nitro group. 

Very particularly preferred compounds of the for- 30 
mula (I) are those in which 

R 1 represents a hydrogen atom, 

A represents an ethylene or trimethylene group, 

X represents a sulfur atom or the group — NH, and 

Z represents a 5- or 6-membered heterocyclic group 35 
containing two hetero atoms selected from oxygen, 
sulfur and nitrogen atoms at least one of which is a 
nitrogen atom, or a 3-pyridyl group, the heterocyclic 
group and the 3-pyridyl group being optionally substi- 
tuted by at least one substituent selected from a fluorine 40 
atom, a chlorine atom, a bromine atom, a methyl group, 
a methoxy group, a methylthio group, a trifluoromethyl 
group, a trifluoromethoxy group, a methylsulfonyl 
group, a cyano group and a nitro group. 

The 3-pyridyl group in the definition of Z is structur- 45 
ally synonymous with 5-pyridyl. 

Specific examples of the compounds of formula (I) in 
accordance with this invention especially include 
l-{2-chlorc-5-pyridylmethyI)-2-cyanoimmmrnidazolj- 

dine, 50 
l-(2-fluoro-5-pyridylmethyl)-2-cyajioimkoimidazoli- 

dine, 

l-(2-chloro-5-pyridylmethyl)-2-cyanoiminotetrahy- 

dropyrimidine, 
t-(2-methyl-5-pyridylmethyl)-2-cyanoiminoimidazoli- 55 

dine, 

l-(2-chloro-5-thia2olylmethyl)-2-cyanoimmoimidazoli- 
dine, 

l-(2-ch3oro-5-tmazolylmemyI)-2-cyanoimmotetrahy- 

dropyrimidine, 60 
l-(2-methyi-5-pyrazinylmethyl)-2- 

cyanoiminoimidazolidine, 
l-(2-chloro-5-pyridylmethyl)-2-cyanoiminothia201i- 

dine, 

l-(2-chloro-5-pyridylmethyl)-2-cyanoiminotetrahydro- 65 

2H-l,2-thiazine 
H2-chloro-5-thiazolylmethyl)-2-cyanoiminothiazoli- 

dine, 



(CH3S) 2 C=N-CN 



1 

NH 

iT 

N— CN 



When l-(2-chloro-5-pyridylmethy1>2- 
cyanoimmonnidazolidine and acetyl chloride are used 
as the starting materials in process (c) for the produc- 
tion of the compound of formula (I), the reaction is 
represented by the following reaction scheme: 



a-^""^— CH 2 -N 



NH +CH3COCI 



II 

N— CN 



a— ^~^-ch 2 -n 



I 

N-CO-CHj 



I) 

N— CN 



In process (a), the starting compound of the formula 
(II) means one based on the definitions of A and X. 
Preferably, A and X are synonymous with the preferred 
definitions given hereinabove. 

The compounds of the formula (II) include known 
compounds. 

2'Cyanoiminoimidazolidine and 2-cyanoiminotet- 
rahydropyridine are described in J. Org. Chem., vol. 38, 
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pages 155-156, and can be easily obtained by the reaction 
of dimethyl cyanodithioimidocarbonate with ethylenediaminc 
or trimethylenediamine. Likewise, reaction with ethylene- 
diamine or trimethylenediamine N-subst^e^by subs^ients 
£ ^ther than acyl gives thefrnrmrnnriing] rmriWV^y£ 5 
substituted-2-cyanoiminoimidazolidine or 3-substitutelF2- 
cyanoiminotetrahydropyrirnidine. 

Use of aminoalkanols in place of the alkylenediamraes 
can give the corresponding oxazolidines or 1,3-oxazine 
derivatives (Japanese Laid-Open Patent Publication 10 
No. 91064/1973). 

2-Cyanoiminothiazolidine is described in Arch. 
Phann., vol. 305, pages 731-737. Likewise, the reaction 
of 2-aminopropanethiol with dimethyl cyanodithi- 
oimidocarbonate gives 2-cyanoiminotetrahydro-l,3- 
thiazine. 

2-Cyanoiminopyrrolidine is described in Khim. 
Farm. Zh„ vol. 19, pages 154-158, and can be easily 
obtained by reacting 2-methoxypyrroIine-2 and cyana- 
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accordance with this invention which can be produced 
by process (a) or (b). 

The starting compounds of the formula (VI) are well 
known in the field of organic chemistry, and their spe- 
cific examples include propionyl chloride, acetyl chlo- 
ride, chloroacety] chloride* methylsulfoayl chloride, 
tosyl chloride and methoxycarbonyl chloride. 

In the practice of process (a), suitable diluents are 
used which include all inert organic solvents. 

Examples of the diluent include aliphatic, alicyclic 
and aromatic hydrocarbons (optionally chlorinated) 
such as hexane, cyclohexane, petroleum ether, ligroin, 
benzene, toluene, xylene, methylene chloride, chloro- 
form, carbon tetrachloride, ethylene chloride, trichlo- 
roethylene and chlorobenzene; ethers such as diethyl 
ether, methyl ethyl ether, di-isopropyl ether, dibutyl 
ether, propylene oxide, dioxane and tetrahydrofuran; 
ketones such as acetone, methyl ethyl ketone, methyl 
isopropyl ketone and methyl isobutyl ketone; nitriles 



mide. Similarly, 2-cyanoiminopiperidine is obtained -20 sucn M rotonitrile, propionitrile and acrylonitrile, es- 
from 2-methoxy-3,4 > 5,6-tetrahydropyridine with cyana- 
mide. 

Likewise, the starting compounds of the formula (III) 
are those based on the definitions of R 1 , Z and M 1 . 
Preferably, R 1 , Z are synonymous with the preferred 25 
definitions given hereinabove. M 1 is preferably a chlo- 
rine or bromine atom. 

The compounds of the formula (III) are described in 
Japanese Patent Applications Nos. 18627/1985, 
18628/1985, and 106853/1985 filed by the same appli- 30 
cants as the present one. Specific examples include 
2-fluoro-5-pyridylmethyl chloride, 
2-chloro-5-pyridylmethyl chloride, 
2-bromo-5-pyridylmethyl chloride, 
2-roethyl-5-pyridylmethyl chloride, 
2-chloro-5-thiazolylmethyl chloride, 
2-methyl-5-pyrazinylmethyl chloride, 

2- methyl-5-oxazolylmethyl chloride, 
l,2,5-ttoaziazol-3-ylmethyl chloride, 

3- methyl-5-isoxazolylmethyl chloride, and 
2<hlorch5-pyrirnidinylmethyl chloride. 

In process (b), the starting compounds of the formula 
QV) are those based on the definitions of R 1 , A and Z, 
and R 1 , A and Z are synonymous with the preferred 
definitions given hereinabove. 

The compounds of the formula (IV) are described in 
Japanese Patent Applications Nos. 18627/1985, 



18628/1985, 23683/1985, 106853/1985, and 
219082/1985. Specific examples include 
N-<2<hloro-5-pyridylmethyI)-ethylenediamine 

trimethylenediamine, 
N-(2-fluoro-5-pyridylmethyl)-ethylenediamine 

trimethylenediamine, 
N-(2-memyl-5-pyridylmemyl)-ethylenediamine 

trimethylenediamine, 
N-(2-methyl-5-thiazolylmetbyl)-ethylenediamine 

trimethylenediamine, and 
N-(2-methyl-5-pyrazinylmethyl)-ethylenediamine 

trieuylenediarnine. 
Other examples include 

2- (2-chloro-5-pyridyImethyI)aminoethanethiol, 

3- (2-chloro-5-pyridylmetiiyj)ammopropanethiol» 
2-(2-chloro-5-thiazolylmethyl)aminoethan e thiol, and 
2-(2-methyl-5-pyra2inylmethyl)aminoethanethioL 

The starting compounds of the formula (V) are de- 
scribed in J, Org. Cbem., vol. 32, pages 1566-1572. 

In process (c), the starting compounds of the formula 
(lb) are included within the compounds of formula (I) in 



ten such as ethyl acetate and amyl acetate; acid amides 
such as dimethylformamide and dimetbylacetamide; 
and sulfones and sulfoxides such as dimethyl sulfoxide 
and sulfolane. 

The reaction of process (a) may be carried out in the 
presence of a base. Examples of the base' are alkali metal 
hydrides such as sodium hydride and potassium hy- 
dride, and hydroxides and carbonates of alkali metals. 

Process (a) can be carried out over a broad tempera- 
ture range, for example between about 0* and about 
100* C, preferably between about 10 # and about 80* C. 
Desirably, the reaction is carried out under atmospheric 
pressure, but it is also possible to operate under reduced 
pressure. 

In the practice of process (a), for example, 1 mole of 
the compounds of the formula (II) is reacted with 1 to 
about 1.2 moles, preferably 1 to about 1.1 moles, of the 
compounds of the formula (III) in an inert solvent such 
as dimethylformamide in the presence of a base to give 
the desired compound of general formula (I). 

In the practice of process (b), suitable diluents include 
water and alcohols in addition to the inert organic sol- 
vents illustrated for process (a). 

Process (b) can be carried out over a broad tempera- 
ture range, for example between 0* C and the boiling 
point of the reaction mixture, preferably between about 
0* C and about 100* C Preferably, the reaction is car- 
ried out under atmospheric pressure, but can also be 
or 50 carried out under elevated or reduced pressure. 

In the practice of process (b), for example, 1 mole of 
the compound of formula (IV) is reacted with. 1 to about 
1.2 moles, preferably 1 to about 1.1 moles, of the com- 
pound of formula (v) in an inert solvent such as an 
55 alcohol (e.g., methanol or ethanol) until the generation 
of mercaptan ceases, to obtain the desired novel com- 
pound of general formula (I). 

In the practice of process (c), suitable diluents may be 
the same as those illustrated above for process (a). Pro- 
60 cess (c) may be carried cfut in the presence of a base. 
The same alkali metal hydrides illustrated above for 
process (a) may be cited as examples of such a base. 

Process (c) may be practiced over a broad tempera- 
ture range, preferably between 0* C. and the boiling 
65 point of the mixture, especially between 0 a C and 100* 
C. Desirably, the reaction is carried out under atmo- 
spheric pressure, but may be carried out under elevated 
or reduced pressure conditions. 



35 



40 



45 



or 



or 



or 



or 



4,849,432 

7 8 

The compounds of the formula (I) in accordance with Ctysia ambiguella, Homona magnanima and Tortrix 

this invention may be present in the form of salts such as viridana; 

inorganic acid salts, sulfonates, organic acid salts and from the order of the Coleoptera, for example 

metal salts. Accordingly, the novel heterocyclic com- Anobium punctatunx Rhizopertha dominica. Acanthoses 

pounds of the formula (1) in this invention are meant to $ tides obtectus, Acanthoscelides obtectus, Hyhtrupes baju- 

denote their salts as well. lus, Agelastica alnl Lepiinotarsa decemlineata, Phaedon 

The active compounds are well tolerated by plants, have a cochlearfoe, Diabrotsca spp., PsyUiodes chrysocephala, 

favourable level of toxicity to warm-blooded animals, a^ggjbe// Epilachna varivestis, Atomaxia spp., Oryzaephilus surina* 

L j^r used for combating arthropod pests, [aapato^awre^^ / mensbt An* h ono mu s spp„ Sitophilus spp„ Otiorrhynchus 

insects which are encountered in agriculture, forestry, in the W sulcatum Cosmopolites sordidux Ceuthorrhynchus assimi. 

protection of stored products and of materials, and in the hygiene * Bypera posttca. Dermestes spp„ Trogoderma spp., 

species and against all or some stages of development. IT* ^ Tribolium spp<> TenebHQ mo!itor$ Agliotcs sppn 

above-mentioned pests include: 13 Conodenis spp„ Melolontha melolontha, Amphimadon 

from the class of the [Isopoda] Diplopoda, for example solstitialis and Costefytra zealandica; 
Oniscus Asellus, Armadillidium vulgare scaber; f rom the order of the Hymenoptera for example Dip* 

C c * from *** e class of ^ e, D * ^ ° 6o^ torexample Blanu rion spp., Hoplocampa spp., Lasius spp,, Monomorium 

ulus guttulatus; pharaonis and Vespa spp., 
from the class of the Chilopoda, for example Ceo- 20 from the order of the Drptcra, for example Aedes 

philus carpophagus and Scutigera spec; spp., Anopheles spp., Culex spp., Drosophila melonogas- 

Iss from the class of the Symphyla, for example Scutige- ter t Musca spp., Fannia spp., Calliphora erythrocephala, 

— reiki immaculate; Lucilia spp., Chrysomyia spp., Cuterebra spp., Gas- 

Q from the order of the Thysanura, for example trophilus spp., Hyppobosca spp., Stomoxys spp,, Ocs- 

fn Lepisma saccharine; 25 trus spp., Hypoderma spp., Tabanus spp., Tannia spp., 

v i from the order of the Collembola, for example Ony- Bibio hortuhnus, Oscinella frit, Phorbia spp., Pegomyia 

y chiurus armatux hyoscyami Ceratitis capitate, Dacus oleae and Tipula 

M 1 from the order of the Orthoptera; for example Blatta paludosa; 

orientalix Periplaneta americana, Leucophaea maderae, In the field of veterinary medicine, the novel com- 

!2 Blattella germanica, Acheia domesticus, Gryllotalpa spp., 10 pounds of this invention are effective against various 

M Locus ta migratoria mtgratorioides, Melanoplus differen- noxious animal parasites (endo- and ecto-parasites) such 

,t tialis and Schistocerca gregaria; as insects and worms. 

f*j from the order of the Dermaptera, for example For- Examples of such animal parasites are insects such as 

Jfl ficula auricularia; Gastrophilus spp., Stomoxys spp., Trichodectcs spp., 

fU from the order of the Isoptera, for example Reticuli- 35 Rhodnius spp., and Ctenocephalides canis, 

Q termesspp4 The active compounds can be converted into" the customary 

from the order of the Anoplura, for example Phylfax- formulations, such as solutions, emulsions, suspensions, powders, 

% « wwr* Pemphigus spp., Pediculus humanus corpo- foams> pastes> granules, aerosols, natural and synthetic materials 

| *«3?CffA 40 impregnatedwimactivecompound^^ 

1 y odectes spp. and Damalinea spp.; substances, coating compositions for use Wa^eed, and c . 

from the order of the Thysanoptera, for example formulations used with burning equipment, sucrVas fumigating 

Hercinothrips fetnoralis and Thrips tabacL cartridges, fumigating cans and fumigating coils, as well as ULV 

from the order of the Heteroptera, for example Eury- cold mist and warm mist formulations, 
g aster spp., Dysdercus intermedins, Piesma guadrata. 45 These formulations may be produced in known man* 

Cimex lectularhts, Rhodnius prolixus and Triatoma spp.; ner, for example by mixing the active compounds with 

from the order of the Homoptera, for example Alev- extenders, that is to say liquid or liquefied gaseous or 

rodes brosskae, Bemisia tabacl Trialeurodes vaporari- solid diluents or carriers, optionally with the use of 

orunx Aphis gossypii, Brevicoryne brassicae, Cryptomyzus surface-active agents, that is to say emulsifying agents 

ribis, Aphis fabae, Doralis pomi, Eriosoma lanigerum, 50 and/or dispersing agents and/or foam-forming agents. 

Hyalopterus arundinis. Macrosiphum avenae, Myzus spp., In the case of the use of water as an extender, organic 

Phorodon humuli Rhopalosiphum padu Empoasca spp., solvents can, for example, also be used as auxiliary sol- 

EusceUs bilobatus, Nephotettix cincticeps, Lecanium vents. 

cornl Saissetia oleae. Laodelphax striatellus, Nilaparvata As liquid solvents diluents or carriers, there are suit^ 

lugens, Aonidiella aurantO, Aspidiotus hederae, Pseudo- 55 able in the main, aromatic hydrocarbons, such as xy« 

coccus spp. and Psylla spp.; lene, toluene or alkyl napthalenes, chlorinated aromatic 

from the order of the Lepidoptera, for example Pec- or chlorinated aliphatic hydrocarbons, such as chloro- 

tinophora gossypiella, Bupalus piniarius, Cheimatobia benzenes, chloroethylenes or methylene chloride, ali- 

brumata, Uthocolletis blancardella, Hyponomeuta phatic hydrocarbons, such as cyclobexane or paraffins, 

padella, PJutelh macuHpennis, Malocosoma neustria, 60 for example mineral oil fractions, alcohols, such as buta- 

Evproctis chrysorrhoea, Lymantria spp., Buccolatrix nol or glycol as well as their ethers and esters, ketones, 

thurberiella, PhyUocnistis citrella, Agrotis spp., Euxoa such as acetone, methyl ethyl ketone, methyl isobutyl 

spp., Feltia spp., Earias insulana, Heliothis spp., Spo- ketone or cyclohexanone, or strongly polar solvents, 

doptera exigua, Mamestra brassicae. Panolis flammea, such as dimethylformamide and dimethyl-sulphoxide, as 

Prodenla litvra, Spodoptera spp., Trichoplusia nl Car' 65 well as water. 

pocapsa pcmonello, Pierisspp., Chilo spp., Pyrausia nubi- By liquefied gaseous diluents or carriers are meant 

lalis, Ephestia kuehniella, Calleria melhnella, Cacoeeia liquids which would be gaseous at normal temperature 

podona, Capua reticulana, Choristoneura fumiferana, and under normal pressure, for example aerosol propel- 
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lants, such as halogenated hydrocarbons as well as bu- 
tane, propane, nitrogen and carbon dioxide. 

As solid carriers there may be used ground natural 
minerals, such as kaolins, clays, talc, chalk, quartz, atta- 
pulgite, montmorillomte or diatomaceous earth, and 
ground synthetic minerals, such as highly-dispersed 
silicic acid, alumina and silicates. As solid carriers for 
granules there may be used crushed and fractionated 
natural rocks such as calcite, marble, pumice, sepiolke 
and dolomite, as well as synthetic granules of inorganic 
and organic meals, and granules of organic material 
such as sawdust, coconut shells, corn cobs and tobacco 
stalks. 

As emulsifying and/or foam-forming agents there 
may be used non-ionic and anionic emulsifiers, such as 
polyoxyethylene-fatty acid esters, polyoxyethylene- 
fatty alcohol ethers, for example alkyiaryl polyglycol 
ethers, alkyl sulphonates, alkyl sulphates, aryl sulpho- 
nates as well as albumin hydrolysis products. Dispersing 
agents include, for example, lignin sulphite waste li- 
quors and methylcellulose. 

Adhesives such as carboxyroethylcellulose and natu- 
ral and synthetic polymers in the form of powders, 
granules or latices, such as gum arabic, polyvinyl alco- 
hol and polyvinyl acetate, can be used in the formula- 
tion. 

It is possible to use colorants such as inorganic pig- 
ments, for example iron oxide, titanium oxide and Prus- 
sian Blue, and organic dyestuffs, such as alizarin dye- 
stuffs, azo dyestuffs or metal phthalocyanine dyestuffs, 
and trace nutrients, such as salt of iron, manganese 
boron, copper, cobalt, molybdenum and zinc. 

The formulations in general contain from 0.1 to 95 
per cent by weight of active compound, preferably 
from 0.5 to 90 per cent by weight of active compound. 

The active compounds according to the invention 
can be present m their commercially available formula- 
tions and in the use forms, prepared from these formula- 
tions, as a mixture with other active compounds, such as 49 
insecticides, baits, sterilizing agents, acaricides, nemati- 
cides, fungicides, growth-regulating substances or her- 
bicides. The insecticides include, for example, phos- 
phates, carbamates, carboxylates, chlorinated hydrocar- 
bons, phenylureas, substances produced by microorgan- 45 
isms. 

The active compounds according to the invention 
can furthermore be present in their commercially avail- 
able formulations and in the use forms, prepared from 
these formulations, as a mixture with synergistic agents. 
Synergistic agent are compounds which increase the 
action of the active compounds, without it being neces- 
sary for the synergistic agent added to be active itself. 
The active compound content of the use forms pre- 
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Production Example 
EXAMPLE I 



(compound No. 5) 



NH 



N— CN 



N-(2-chloro-5-pyridylmethyl)ethylenediamine (3.7 g) 
and dimethyl cyanodithioimidocarbonate (1.3 g) were 
added to 50 ml of ethanol, and the mixture was gradu- 
ally heated with stirring and subsequently refluxed for 3 
hours. After the reaction, ethanol was distilled off under 
reduced pressure, whereupon the residue solidified. The 
solidified residue was pulverized and washed with a 
mixture of ether and a small amount of ethanol. The 
amount of the product yielded after drying was 3.5 g. 
mp. 167M70- C 



EXAMPLE 2 



_/~V_ r 

01 \ /- CH 2- N 



(compound No. 65) 



II 

N — CN 



N-{2-chloro-5-pyridylmethyl)cysteamine (2.0 g) and 
dimethyl cyanodithioimidocarbonate (1.3 g) were 
added to 50 ml of ethanoL In a stream of nitrogen gas, 
the mixture was refluxed for 8 hours with stirring. After 
the reaction, about § of ethanol was distilled off under 
reduced pressure. When the residue was left to stand at 
room temperature, the final product precipitated as 
crystals. The crystals were collected by filtration, 
washed with ether and dried. The amount yielded was 
2.4 g. mp. 128M29* C. 



EXAMPLE 3 




(compound No. 69) 



CH2 — N 



II 

N-CN 



A mixture of 2-cyanoiminothiazolidine (2.5 g), anhy- 
drous potassium carbonate (3.0 g), 2-chloro-5- 
chloromethylthiazole (3.3 g) and dry acetonitrile was 
refluxed for 3 hours with good stirring. After the reac- 
tion, acetonitrile was distilled off under reduced pres- 
sure, and dichloromethane was added to the residue. 



solution of sodium hydroxide. The dichloromethane 
layer was dried and concentrated. The precipitate was 
collected by filtration, and dried. The amount yielded 
was 3.3 g. mp. 145M46 - C 



pared from the commercially available formulations can 5 . , , ... . yof 

. ■ ,. - . m_ ^_ , The mixture was washed with water and a 1% aqueous 

vary within wide limits. The actrve compound concen- 1 

tration of the use forms can be from 0.0000001 to 100% 

by weight of active compound, preferably between 

0.0001 and 1% by weight 

The compounds arc employed in a customary manner 60 
appropriate for the use forms. EXAMPLE 4 

When used against hygiene pests and pests of stored 
products, the active compounds are distinguished by an 
excellent residual action on wood and clay as well as a 
good stability to alkali on limed substrates. The follow- 65 
ing examples illustrate the present invention more spe- 
cifically. It should be understood however that the 
invention is in no way limited to these examples alone. 




(compound No. 54) 



CHj— N 



NH 
N— CN 



4,849,432 

11 12 

2-Cyanoiminoiraidazolidine (2.2 g) was dissolved in l-(2-Chloro-5-pyridylmethyl)-2- 
25 ml of dry dimethylformamide, and sodium hydride (t cyanoimkoimida2olidine (2.4 g) was dissolved in 30 ml 
g) was added little by little at less than 10* C. and the of dry dimethylformamide, and sodium hydride (0.26 g) 
mixture was stirred at 10* C. untU the generation of was added at 10* C. The mixture was stirred at room 
hydrogen ceased. Then, a solution of 2-chloromethyl-5- 5 temperature until the generation of hydrogen ceased, 
methylpyrazine (2.8 g) in dimethylformamide (10 ml) Then, benzoyl chloride (1.4 g) was added, and the mix- 
was added dropwise at 10' C After the addition, the ture was stirred at 40* C. for 30 minutes, and poured 
mixture was stirred at room temperature for 1 hour. Ice into ice water. The aqueous layer was extracted with 
water was added to the mixture, and the pH of the dichloromethane. The dichloromethane layer was 
aqueous solution was adjusted to 7. The aqueous layer 10 washed with water, and dichloromethane was concen- 
was extracted with dichloromethane, and the dichloro- trated. The residue was purified by silica gel column 
methane layer was washed with water and dried. After chromatography to give the final product The amount 
concentrating dichloromethane, the remaining solid yielded was 1.3 g. mp. 158*-16r C. 
was recrystallized from dilute ethanol to give 1.8 g of The compounds shown in Table 1 can be prepared in 
the final product, mp. 144M47* C 15 the same way as exemplified in Examples I to 5. Table 

1 also discloses the compounds obtained in Examples 1 
EXAMPLE 5 to5 



(com pound No. 89) 



N — CN 



TABLE 1 



Z-CH-N X 



II 

N— CN 



R' 
1 

Compound No. Z — CH*~" 



rv 



— CH 2 CH 2 — NH 



N =/ 

-CH1CH2- NH mp. 19 1 - 19V G 

N V-CH 2 — 



F-^^-CH,- 
Ct-^^-CH 2 - 

-6- 



— (CHl)3— NH mp. 214-216* C. 



-CH2CH2— NH mp. 154- 157' C. 



-CH2CH2- NH mp. 167-170- C. 



CH 3 -CH2CH2- 



NH 



CHj NH mp. 155-160* C 

-CH 2 CH— 



as 



Hi 



4,849,432 

13 14 

TABLE 1-continued 



Z-CH-N X 

Y 

N — CN 



R* 

Compound No. Z~CH— 



(CH2) 3 - ^ NH rap. I66-167J' C 

CH Z - 



-CH 2 CH 2 - NH 



-CH 2 CHr- NH 



CHrfVcHr 

O 11 y— v -(CHi)3— NH mp. 184- 188* C 

CP CH 3 -^ Y-CH 2 - 

H N 

Q CH3-| \-CH 2 - ~CH 2 CHCH 2 - 

* ■ N 



13 , , -CHzCHj- NH 

•g c 2 H5-( y-cH 2 - 

«P N ^/ 

W , . -CH2CH2- NH 

CH 2 F-^ \-CH 2 - 

15 / 1 -CH 2 CH 2 ~ NH 

CHP2-^ \-CHr- 

16 

CT3 \ V" 0 " 2 ^ 

17 F -CH 2 CH 2 - NH 

F-^ VcH 2 - 
N 

18 y v -CH 2 CH 2 - NH 

CH3O-/ VCH 2 - 



-CH2CH2— NH 



15 



4,849,432 



TABLE 1-continued 



16 



CH-N X 



Z— CH 



II 

N— CN 



Compound No. 



R' 
I 

Z-CH- 



19 



20 



21 



22 



O N 



23 N 



-CH 2 CH 2 - 



— CH 2 CH 2 — 



-CH2CH2- 



NH 



NH 



NH 



NH 



NH 



CH 2 — 



24 




CH 3 - 



25 



26 



\ 



— CH 2 CH 2 — 



-CH 2 - 



Cl 



r 



— CH 2 CH 2 — 



NH 



NH 



mp. 161-162' C. 



27 



a 



CH3 




-<CHi)3- 



CH 2 — 



NH mp. 182-185' C 



NH 



-CH 2 - 



, 7 « 

TABLE 1-continucd 



T /~\ 

Z— CH-N X 

Y 

N-CN 



R' 
I 

Compound No- Z— CH— 



29 CH 3 CH3 m mp. 224- 227*0 

^ — CHjC— CH2— 



VcH 2 - CH, 

30 (CHjfcHC^ -CH2CH2- NH 

>CH 2 - 

31 n — v -CH2CH2- NH 



CH3 



CH 2 — 



— CH2CH2 — NH 



o 

33 CH 3t -(CHife- NH mp. 145-148" C 
-CH 2 - 

C 2 H 5 -CH2CH2- NH mp. 129-131*0. 





-CH2- 
N-O 

35 CF3 -(CH2)3- NH 



]rV cH ^ 



N-0 

36 N -CH2CH2- NH 



!> 



-CHr- 

37 CH 3 -(CHi) 3 - NH 




-CH 2 - 
N-S 

3E * — CH2CH2— NH 



S — N 



m 
si 



4,849,432 

19 20 

TABLE 1-continued 



f s A \ 

Z-CH-N X 

ILcN 



R' 
I 

Compound No. Z~CH— 



39 N — (CH2)3— NH mp. 137-140* C. 



S-N • 

40 N— N -(CH2h- NH 

-CH 2 — 



41 N — N -(CHi) 3 - NH 

^-CH 2 - 



S 



-CH2CH2- NH 
N-S 




y II ^— ch 2 - 



CH 3 



44 n — > — CH1CH2 — NH 



( \-CH 2 - 
N 



0 

,y .45 N — v -CH2CH2- NH 



CHj— ^ V-CH 2 — 



N 

N — CH2CH2— NH 



a- 

N 




47 N -CH a CH 2 - NH 




N = N 
N = N 



-(CH 2 )i- NH 



-CH 2 CH 2 - NH 



4,849,432 ^ 



TABLE 1-continued 



i' ^\ 

Z-CH-N X 

II , 
N-CN 



I 

Compound No. Z— CH— 



50 . . -CH 2 CH 2 - NH 

N = N 

~(CH2) 3 - NH mp. 185- 188* C 



52 N -CH2CH2- NH 

53 n —~ -CHjCHj- NH 

anf V-CH2- 

54 N _ -CHjCHr- NH ' mp. 144- 147* C 
CH 3 ~^ y~CH2- 

53 . . r „ -CH2CH2- N — CHO 

O" 

56 -CH2CH2— N — COCH3 0^1^95 

CI— ^ \_ C H 2 — 

57 . . -CH2CH2— O mp. 53-55* C. 



-CH2CH2- N-COC(CHj) 3 



59 i v — CH2CH2 — CH 3 CH 3 



n— co— ^ a 



N—S-CH3 



23 



4,849,432 



TABLE t-continued 



24 



Z — CH — N X 

N— CN 



R' 
I 

Compound No. Z— CH— 



61 



63 



64 



67 



68 



69 



N 



v 



-(CHib- N-COOC2H5 



■CH 2 



a 



r 



62 CH 3 



IV* 



— CH2CH2— 



N— S 



—CH2CH2— 



-CH2CH2— 



— CH2CH2 — 



CH3 -CH 2 CH 2 - 



a— ch- 
a— CHl ~ 

CH 3 — ^^-CH 2 - 



N —x — CH 2 CH 2 — 



-(CHj)j- 



-CH2CH2- 





S mp. 117- 120' C. 



mp. 128-129* C 



mp- 124- 125" C 



S mp. 145- 146' C. 



70 



"l> 



-(CH 2 ) 3 - 



4,849,432 

25 26 

TABLE 1-contiuued 



f s*s 

Z — CH — N X 



N-CN 



R' 
I 

Compound No. Z — CH — 



71 CH 3 -(CHj) 3 - 

N 



-CH 2 



N 



72 CH} -(CH2) 3 - 

-CH 2 



N — O 

73 N " -CH 2 CH 2 - S mp. 153-157* C. 

j f-CH 2 
S — N 

74 N =v -(CH2))- 
-CH 2 

S — N 

75 N — v -CH2CH2- 
-CH 2 — 



<""y< 

N >=* 



76 N — v — CH2CH2— 

-CH 2 — 



N 



77 , k -CH 2 CH 2 - 

-CH 2 — 



N V c 



78 , k -(CH2)3- 



CI— ^ ^-CH 2 - 



N=N 

79 N — -CH 2 CH 2 — * S rap. 132-135* C. 

CHj-^ Y-CH 2 - 



80 , , -CH2CH2- 

-CH 2 — 



O 



-CH2CH2- 

:h 2 - 

N 



27 iMW2 28 

TABLE 1 -continued _____ 



Z-CH-N X 



N— CN 



R' 
I 

Compound No. Z— CH— 



" /— V CH 3 -CH lCHj - 



83 r — CH 2 CH 2 — 0 mp. 113-114' C 

-CH2— 



84 , , -(CH2)l- 

-CH 2 — 



85 , v -CH 2 CHi- 

-CH 2 - 



86 N — v — CH2CH2— 

-CH 2 — 



CHj 

87 N -=s — (CH2)3— 



S — N 



-CH2CH2- N-COCCJ3 



CI— ^ V-CH 2 — 

89 — CH2CH2— , > mp, 158-161" C. 

d-^ V-CH 2 - N-CO— / \ 



90 j v -CH2CH2— N— COOCH3 

-CH 2 — 



qh C)~ c 



— -CH2CH2- , — , 

a-/ Vch 2 - N-COO-/ ^ 



92 N — v -CH2CH2— N-COCHj 

-CH 2 - 



N —v 



29 



4,849,432 



TABLE 1-continued 



30 



Z-CH-N ^ X 
N-CN 



Compound No. 



R' 
I 

2-CH- 



93 



95 



96 



97 



N 



CH2- 



r- s 



CHj 



a— ^~^ch 2 - 

cf 3 o 



CH 2 — 



— CH 2 CH 2 — N— COOCH3 



-(CH 2 ) 3 — N— 'COSCjHj 



-(CH^- 



I? 

N-S-CH2Q 
11 
O 



— CH 2 CH 2 - N— COC2H5 



-CH2CH2- 



mp. 138- 140* C 



99 



100 



101 



102 



103 



CH3 




-(CH2) 3 - 



CH 2 - 



a— ^ \-CHr- 

N =J 



CH 2 - 



N = N 



CI— ^ ^-CH 2 - 



N-N 



^"^CH 2 - 



N 

CHj— ( \— CH 2 ~ 



-CH2CH2- 



-CH2CH2- 



— CH 2 CH 2 — 



-CH 2 CH 2 - 



mp. 130-134* C. 



33 



4,849,432 

TABLE 1-continued 



34 



Z-CH-N X 



N-CN 



Compound No. Z— CH— 



114 



115 



116 



117 



118 



119 



120 



121 



122 



123 



124 



N — % — CH 2 CH 2 — 



f X 

N VCH 2 - 

CH 3 -^ \-CH 2 - 
N 



— CH 2 CH 2 — 



NH mp. 185-190'C. 



H 3 C 




CH 2 - 



-CH2CH2— N-CHj mp. 101 - 103* C 



-CH2CH2- N-CH 2 CN 1^° 1.6015 



-CH2CH2- N-CH2CF3 



a-^~^- ch 2 - 

N «=v -(CH2)3— N— CH2CH2OCH3 

S-N 

HjC 



n-o 



Q-/^-ch 2 - 



-CH2CH2- N-CH2CH2SC2H$ 



-CH2CH2- y ^ n D *> 1.6H5 

N-CH 2 -/ \ 



— CH2CH2- 



N-CH 2 — ^ ^-a 



-CH2CH2— N~CH 2 CH=CH 2 



4,849,432 

35 36 

TABLE 1 -continued 



T' /*\ 

Z-CH-N X 

Y 
N — CN 



R' 
I 

Compound No. Z— CH— 



125 n — \ — CH 2 CH 2 — N— CH2CSCH 

HjC- 



ycH 2 - 



126 , . -CH2CH2- N-CH2CH2CN 



F-^ VCH 2 - 
N =J 



127 N -(CH2) 3 — S mp. 141-145' C 
\-CH2- 

r s 

HjC 

128 n — > — CH 2 CH 2 — CH 2 mp. 85-90' C. 
HjC-^ \-CH 2 - 




129 — CH2CH2— mp.161-.K3-C 

a— \ \~ CH 2"" n— ch 2 — / \— a 

130 _ CH2 ch 2 - N-COOC2H5 o^ 0 1.5880 

a— f ^— CH 2 - 

131 1 * CH3 CFj mp. 82-85* C. 

132 H 3 C -(CH2)3- N-CHjC=CH no 20 1.5667 

^ — r CH: 



133 . . -CH 2 CH 2 - O my»LM46 

a-/ \-CH 2 N«CH2CC(CH 3 ), 

134 CH 3 O mp. 119-121* -C 

0-{ V-CH2 "CH 2 CH- 



Use Examples 
Comparison compounds of the closest state of the art: 65 



Si 
« 

h 

0 

a 



37 



4,849,432 



38 



Q-CH^ 



1 

NH 

V 

N-CN 



W-l 



(described in Japanese Laid-Open Patent Publication 
No. 91064) 



rv 



CHiCHj— N 



il 

N-CN 



(described in the above-cited patent document) 



f~\ r 

^ V-CHj— N 



(described in Japanese Laid-Open Patent Publication 
No. 196877/1984) 

EXAMPLE 6 (biological test) 

Test on organophosphate-resistant green rice 
leafhoppers {Nephotettix cincticeps) 

Preparation of a test chemical 
Solvent 3 parts by weight of xylene 
Emulsifier. 1 part by weight of polyoxyethylene al- 
kylphenyl ether 



brown planthopper (Nilaparvata hgens) of a strain hav- 
ing resistance to organophosphate chemicals were re- 
leased into the net and the pots were placed in a con- 
stant temperature chamber. Two days later, the number 
of dead insects was examined, and the kill ratio was 
calculated. • 

In the same way as above, the kill ratio on white- 
backed planthopper (Sogatella furcifird) and organo- 
w-2 |q phosphate-resistant smaller brown planthopper (Laodel* 
phax striaullus) was calculated. 

Compared with comparison compounds W-l, W-2 
and Q-l for example the following compounds accord- 
ing to the invention exhibited a considerably better 
13 efficacy against brown planthoppers, brown smaller 
planthoppers and white-backed planthoppers: Com- 
pounds No. 4, 5, 8, 9, 25, 27, 65, 67. 

EXAMPLE 8 (biological test) 

Test on green peach aphids ifdyzus persicae) having 
resistance to organophosphate and carbamate chemicals 

Testing method 

Bred green peach aphids having resistance to organo- 
25 phosphates and carbamates were inoculated on egg* 
plant (black elongate variety) seedlings, about 20 cm 
tall, grown in unglazed pots having a diameter of 15 cm 
at a rate of about 200 per seedling. One day after the 
3Q inoculation, a water dilution of each of the active com- 
pounds in a predetermined concentration prepared as in 
Example 6 was sprayed in sufficient amounts by means 
of a spray gun. After the spraying, the pots were left to 
stand in a greenhouse kept at 28* C Twenty-four hours 



20 



To prepare a preparation of a suitable active com- 35 a f^ er ^ spraying, the kill ratio was calculated. The 
pound, 1 part by weight of the active compound was aboye ^ was out , 

xiAtU *h+ aVw^ amnnrt rif thp Sftlvpflt tOTltflitlinc _ .... 



mixed with the above amount of the solvent containing 
the above amount of the emulsifier, and the mixture was 
diluted with water to a predetermined concentration. 
Testing method 
A water dilution of each of the active compounds in a pre- 
determined concentration prepared as above was sprayed onto rice 
plants, about 10 cmfoBjg^ffiown in pots having a diameter of 
12 cm at a rate of 1 0 ml per pot The sprayed chemical was dried, 
and a wire net having a diameter of 7 cm and a height of 14 cm 
was put over each of the pots, and 30 female imagoes of rice 
leafhopper of a strain having resistance to organophosphate 
chemicals were released into the net. The pots were placed in a 
constant-temperature chamber. Two days later, the number of 
dead insects was examined, and the kill ratio was calculated. 

Compared with comparison compounds W-l, W-2 and Q2 
for example the following compounds accordine^the c invention 
exhibited a considerably better j r (i g rUflir i Compound 
Nos. 4, 5, 8,9, 25, 27, 54, 65, 67, 69, 79. ^ 



40 



through two replicates. 
Compared with comparison compounds W-l, W-2 
and Q-2 for example the following compounds accord- 
ing to the invention exhibited a considerably better 
efficacy against Myzus persicaei Compounds No. 4, 5, 
25, 27, 65, 67, 69. 

The biological tests shown in Examples 6, 7 and 8 are 
only typical examples of the insecticidal use of the com* 
45 pounds of this invention. The compounds of this inven- 
tion shown herein are typical examples, and the utility 
of the invention is not to be limited to these examples 
alone. 

It will be understood that the specification and exam- 
ples are illustrative but not limitative of the present 
invention and that other embodiments within the spirit 
and scope of the invention will suggest themselves to 
those skilled in the art 
We claim: 

1. A heterocyclic compound of the formula 



50 



55 



EXAMPLE 7 (biological test) 
Test on planthoppers 



£0 



Testing method 

A water dilution of each of the active compounds in 
a predetermined concentration prepared as in the pre- 
ceding example was sprayed onto rice plants, 10 cm tall, 
grown in pots having a diameter of 12 cm at a rate of 10 65 
ml per pot. The sprayed chemical was dried, and a wire 
net having a diameter of 7 cm and a height of 14 cm was 
put over each of the pots, and 30 female imagoes of 



I 

Z— CH-N 



iUcn 



wherein 

Ri represents a hydrogen atom or a methyl group, 
A represents an ethylene group which may be substi- 
tuted by methyl, - 
X representsjan oxygen or sulfur atom ortthe group 



